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DETAILED ACTION 
Acknowledgements 

The amendment filed on 20 March 2007 in response to the Office Action mailed on 18 
January 2007 has been entered. The present Office Action is made with all the suggested 
amendments being fully considered. Accordingly, pending in this Office Action are claims 1-2, 
5-9 and 22-24. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1, 2 and 9 are rejected under 35 U.S.C. 102(b) as being anticipated by Roberds 
(US 6,399,973 Bl). 

With respect to claim 1, Roberds (Figs. 1-6) discloses a field-effect transistor with local 
source-drain insulation, having a semiconductor substrate [16]; a source depression [30a] and a 
drain depression [30b], which are formed in a manner spaced apart from one another in the 
semiconductor substrate; a depression insulation layer [21a, 21b], which is formed at least in a 
bottom region of the source depression and of the drain depression; an electrically conductive 
filling layer [40a, 40b], which is formed for realizing source and drain regions and for filling the 
source and drain depressions at a surface of the depression insulation layer, wherein the 
electrically conductive filling layer has a seed layer [column 6 lines 1 1-12] for improving a 
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deposition in the source and drain depressions, the seed layer comprising silicon; a gate dielectric 
[14], which is formed at a substrate surface between the source and drain depressions; and a gate 
layer [12], which is formed at a surface of the gate dielectric, a widening [28a, 28b] with a 
predetermined depth for realizing defined channel connection regions. 

With respect to claim 2, Roberds discloses the field-effect transistor as claimed in claim 

1. Roberds (Figs. 1-6) further discloses the depression insulation layer has a depression sidewall 
insulation layer, which is formed in a sidewall region of the source and drain depressions but 
does not touch the gate dielectric. 

With respect to claim 9, Roberds discloses the field-effect transistor as claimed in claim 

2. Roberds (Figs. 1-6) further discloses the depression sidewall insulation layer extends into a 
region below the gate dielectric. 

Claims 1, 5 and 6 are rejected under 35 U.S.C. 102(b) as being anticipated by Tsuchiaki 
(US 2001/0025998 Al). 

With respect to claim 1, Tsuchiaki (Figs. 1 1(a) - 12(c)) discloses a field-effect transistor 
with local source-drain insulation, having a semiconductor substrate [400]; a source depression 
and a drain depression [see figure below], which are formed in a manner spaced apart from one 
another in the semiconductor substrate; a depression insulation layer [412a, 412b], which is 
formed at least in a bottom region of the source depression and of the drain depression; an 
electrically conductive filling layer [414a, 414b], which is formed for realizing source and drain 
regions and for filling the source and drain depressions at a surface of the depression insulation 
layer, wherein the electrically conductive filling layer has a seed layer for improving a deposition 
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in the source and drain depressions, the seed layer comprising silicon [paragraph 0143]; a gate 
dielectric [402], which is formed at a substrate surface between the source and drain depressions; 
and a gate layer [403], which is formed at a surface of the gate dielectric, wherein the source and 
drain depressions have, in an upper region, a widening [see figure below] with a predetermined 
depth for realizing defined channel connection regions. 



FIGJKa) 



403 



Source/drain 
depressions 




widening 



With respect to claim 5, Tsuchiaki discloses the field-effect transistor as claimed in claim 
1. Tsuchiaki (Figs. 1 1(a)- 12(c)) further discloses a gate insulation layer [406] is formed at 
sidewalls of the gate layer. 

With respect to claim 6, Tsuchiaki discloses the field-effect transistor as claimed in claim 
1. Tsuchiaki (Figs. 11 (a)- 12(c)) further discloses the field-effect transistor is bounded by 
shallow trench isolations [401]. 



Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tsuchiaki. 

With respect to claims 7 and 8, Tsuchiaki discloses the field-effect transistor as claimed 
in claim 1. Tsuchiaki does not disclose that the field-effect transistor has lateral structures < 100 
nm or that the source and drain depressions have a depth of approximately 50 nm to 300 nm. 
However, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made for the field-effect transistor of Tsuchiaki to have lateral structures < 100 nm or the 
source and drain depressions have a depth of approximately 50 nm to 300 nm in order to 
miniaturize the device while suppressing the resistance. The specific claimed relative 
dimensions of the lateral structures or the source and drain depressions, absent any criticality, are 
only considered to be the "optimum" dimensions that a person having ordinary skill in the art 
would have been able to determine using routine experimentation based, among other things, on 
the desired adhesive strength, manufacturing costs, etc. (see Boesch, 205 USPQ 215 (CCPA 
1980)), and since neither non-obvious nor unexpected results, i.e., results which are different in 
kind and not in degree from the results of the prior art, will be obtained. 

Accordingly, since the applicants have not established the criticality (see next paragraph 
below) of the stated relative thicknesses, it would have been obvious to one of ordinary skill in 
the art to use these values in the device of Tsuchiaki. 
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The specification contains no disclosure of either the critical nature of the claimed 
dimensions or any unexpected results arising therefrom. Where patentability is said to be based 
upon particular chosen dimensions or upon another variable recited in a claim, the applicant must 
show that the chosen dimensions are critical. In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 
1934, 1936 (Fed. Cir. 1990). 

Therefore, claims 7 and 8 are not patentably distinguishable over the Tsuchiaki reference. 

Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Roberds in view 
of Murthy et al. (US 2003/0080361 Al). 

With respect to claim 22, Roberds discloses the field-effect transistor as claimed in claim 
2. Roberds (Figs. 1-6) discloses a gate insulation layer [22] is formed at sidewalls of the gate 
layer. Roberds does not specify that a spacer [26] is located laterally between the gate insulation 
layer and the depression sidewall insulation layer. However, Murthy et al. ( Fig. 6) discloses that 
it is well known for a spacer [see figure below] to be located laterally between the gate insulation 
layer [see figure below] and the depression sidewall insulation layer [38]. It is well known for a 
spacer to be located laterally between the gate insulation layer and the depression sidewall 
insulation layer in order to further protect the gate electrode. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made for the device of 
Roberds to have a spacer located laterally between the gate insulation layer and the depression 
sidewall insulation layer, such as taught by Murthy et al. in order to further protect the gate 
electrode. 
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Claims 23-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Roberds in 
view of Murthy et al. (US 2002/0190284 Al), hereinafter Murthy. 

With respect to claim 23, Roberds discloses the field-effect transistor as claimed in claim 
2. Roberds does not specify that a spacer comprises silicon nitride. Murthy (Figs. 8-14) discloses 
that it is well known for a spacer [326] to comprise silicon nitride [paragraph 0050]. It is 
beneficial for the spacer to comprise silicon nitride because of its resistance to wet etching steps. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made for the device of Roberds to comprise a spacer that comprises silicon nitride such as 
taught by Murthy, because of its resistance to wet etching steps. 

With respect to claim 24, Roberds discloses the field-effect transistor as claimed in claim 
2. Roberds does not disclose that a spacer extends into the widening. Murthy (Figs. 2, 8-14) 
discloses that it is well known for a field-effect transistor to comprise a spacer [213] that extends 
into the widening [244]. Murthy teaches that it is beneficial for a spacer to extend into the 
widening in order to further reduce the distance between the gate electrode and the electrically 
conductive filling layer, which would reduce an adverse capacitance [paragraph 0030]. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made for a spacer to extend into the widening in order to further reduce the distance between 
the gate electrode and the electrically conductive filling layer which would reduce an adverse 
capacitance. 




widening 



FIG. 13 

Response to Arguments 

Applicant's arguments filed 20 March 2007 have been fully considered but they are not 
persuasive. Applicants argue that Tsuchiaki do not teach every element as defined by claim 1. 
Specifically, Applicants argue that Tsuchiaki does not teach a silicon or SiGe seed layer in the 
source and drain depressions. However, Figs. 12(a) - 12(c) and paragraph 0143 of Tsuchiaki 
teaches a seed layer [414a, 414b] comprising silicon in the source and drain regions. 
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Applicant's arguments with respect to claims 22-24 and Chung have been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Telephone/Fax Information 
Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leslie P. Cruz whose telephone number is 571-272-8599. The 
examiner can normally be reached on Monday-Friday 9:00-5:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisors, Sue A. Purvis can be reached on 571-272-1236. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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